Targeting of the ring exported protein 1 to the Maurer's clefts is mediated by a two-phase process.
Early development of Plasmodium falciparum within the erythrocyte is characterized by the large-scale export of proteins to the host cell. In many cases, export is mediated by a short sequence called the Plasmodium export element (PEXEL) or vacuolar transport signal; however, a number of previously characterized exported proteins do not contain such an element. In this study, we investigated the mechanisms of export of the PEXEL-negative ring exported protein 1 (REX1). This protein localizes to the Maurer's clefts, parasite-induced structures in the host-cell cytosol. Transgenic parasites expressing green fluorescent protein-REX1 chimeras revealed that the single hydrophobic stretch plus an additional 10 amino acids mediate the export of REX1. Biochemical characterization of these chimeras indicated that REX1 was exported as a soluble protein. Inclusion of a sequence containing a predicted coiled-coil motif led to the correct localization of REX1 at the Maurer's clefts, suggesting that association with the clefts occurs at the final stage of protein export only. These results indicate that PEXEL-negative exported proteins can be exported in a soluble state and that sequences without any apparent resemblance to a PEXEL motif can mediate export across the parasitophorous vacuole membrane.